P
rotein homeostasis within the endoplasmic reticulum (ER) is essential for cell viability, and its misregulation is implicated in a growing number of diseases, including Alzheimer's disease, diabetes, and cancer (1) (2) (3) . Consequently, the pharmacological manipulation of this pathway is of broad scientific and clinical interest. A variety of drugs have been used to model specific types of stresses that impact protein folding in the ER. One of the most widely used is tunicamycin, a mixture of homologous compounds originally isolated from bacteria and found to have antibiotic and antiviral properties (4) . Tunicamycin prevents the first committed step of N-linked glycosylation of proteins by DPAGT1 in the ER (5-7), which causes extensive protein misfolding and activation of the unfolded protein response (UPR). Despite its widespread use in the laboratory, the mechanism by which tunicamycin enters cells has remained a mystery. In PNAS, Reiling et al. (8) investigate the requirements for tunicamycin sensitivity in mammalian cells and identify MFSD2A as a putative plasma membrane transporter.
To identify factors required for tunicamycin-induced death, Reiling et al. (8) use an insertional mutagenesis strategy in the near-haploid human cell line KBM7. This remarkable technique, first reported by Carette et al. (9, 10) , can yield complete gene disruptions at targeted loci, whose site of insertion can then be identified by sequencing. Reiling et al. (8) grow a pool of mutagenized KBM7 cells in the presence of tunicamycin to identify factors whose disruption conferred resistance to apoptosis induced by the drug. Surprisingly, Reiling et al. (8) identify only a single candidate-MFSD2A-as required for the toxic activity of tunicamycin. MFSD2A is a member of the major facilitator superfamily of proteins, which is the well-known transporter of diverse substrates from bacteria to human (reviewed in ref. 11). Reiling et al. (8) show that MFSD2A is localized to the plasma membrane and that this localization is required for its function, consistent with a role in transport (Fig. 1A) . Depletion of MFSD2A by gene disruption or RNAi confers profound resistance to tunicamycin treatment (Fig. 1B) , whereas overexpression of WT, but not mutant MFSD2A, leads to tunicamycin sensitivity and increased accumulation of tunicamycin in the cell as assessed by MS (Fig. 1C) .
How pleiotropic are the effects of MFSD2A deletion? One possible explanation for the ability of MFSD2A deletion to restore growth in the presence of tunicamycin is that the UPR is deficient in these cells. However, UPR induction by other drugs (brefeldin A, thapsigargin, and DTT) remains normal. Furthermore, Reiling et al. (8) analyze genetic interactions to show that MFSD2A function is required for increased sensitivity to tunicamycin induced by shRNA knockdown of the ER protein folding factors DPAGT1 or GRP78. Thus, MFSD2A acts upstream of ER folding in the tunicamycin pathway and more specifically, upstream of tunicamycin's direct drug target DPAGT1.
Why do Reiling et al. (8) find only a single gene whose deletion could confer resistance to tunicamycin? One possibility is that, although deleting other genes could have minimized the effects of tunicamycin (e.g., by increasing chaperone levels or preventing the proper localization of MFSD2A), these genes could be essential, and their complete loss would cause apoptosis. In this case, a complementary approach would be to conduct an RNAi screen to identify genes that, when reduced, would allow cells to survive in the presence of tunicamycin.
The physiological role of MFSD2A is under active investigation. Interestingly, MFSD2A was previously shown to confer fusogenic properties on cells, and it acts as a receptor for the human endogenous retrovirus protein Syncytin-2 on the cell surface (12) . This activity is proposed to play a role during trophoblast cell fusion in the formation of the syncytiotrophoblast during placental development.
Are there other functions of the MFSD2A channel? One recent study suggests that MFSD2A may have tumor suppressor function and play a role in matrix attachment (13) . The up-regulation of MFSD2A in brown adipose tissue on fasting and cold exposure (14) suggests 
